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Abstract
Introduction: Bilateral adrenal haemorrhage is a rare cause of adrenal failure. Clinical features are
non-specific and therefore a high index of suspicion must be maintained in patients at risk.
Predisposing factors include infection, malignancy and the post-operative state.
Case presentation: We report the case of a patient who underwent a left hemicolectomy with
primary anastomosis and formation of a defunctioning loop ileostomy for an obstructing colon
carcinoma at the splenic flexure. En-bloc splenectomy was performed to ensure an oncologic
resection. The patient developed a purulent abdominal collection post-operatively and became septic
with hypotension and pyrexia. This precipitated acute bilateral adrenal haemorrhage with consequent
adrenal insufficiency. Clinical suspicion was confirmed by radiological findings and a co-syntropin test.
Following drainage of the collection, antibiotic therapy and corticosteroid replacement, the patient
made an excellent recovery.
Conclusion: This case highlights the importance of prompt diagnosis and treatment of adrenal
failure. In their absence, this condition can rapidly lead to death of the patient.
Introduction
Bilateraladrenalhaemorrhageisrarelydiagnosedclinically
as its presentation is generally non-specific. The clinical
importance of bilateral adrenal haemorrhage is that it may
lead to acute adrenal insufficiency and possible death [1].
We present the case of an elderly male patient with acute
adrenal insufficiency due to bilateral adrenal haemorrhage
following an emergency bowel resection and en-bloc
splenectomy complicated by intra-abdominal sepsis.
Case presentation
An 81-year-old man presented to our institution with a ten
day history of constipation with progressively worsening
lower abdominal pain, nausea and vomiting. His past
medical history was remarkable only for uncomplicated
peptic ulcer disease for which he was on maintenance
ranitidine. On examination, he was distressed and
dehydrated with normal vital signs. The abdomen was
markedly distended with tenderness in the left lower
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13.9 g/dL, white cell count was 11.5 × 109/L, serum
sodium was 133 mmol/L and potassium 3.9 mmol/L.
A plain film of the abdomen demonstrated a distended
transverse colon with no air in the rectum. The working
clinical diagnosis was complete large bowel obstruction
and so the patient was resuscitated with intravenous fluids
and commenced on nasogastric decompression and
intravenous proton pump inhibitor therapy.
On-table colonoscopy confirmed an obstructing tumour
at the splenic flexure. A number of bilobar metastatic
lesions were noted in the liver at laparotomy. A left
hemicolectomy with primary anastomosis and formation
of a defunctioning loop ileostomy was performed along
with an en-bloc splenectomy. It was necessary to remove
the spleen due to local tumour invasion in order to ensure
an oncologic resection. Histopathological analysis of the
resected specimen revealed an adenocarcinoma of the
colon.
The patient improved clinically until post-operative day
six when a rise in CRP (150 mg/l) and white cell count
(20 × 10
9/l) was observed. His temperature rose to 38.5
oC.
On day eight, the patient’s condition deteriorated acutely
and he became hypotensive (bp: 86/50 mmHg). This
necessitated a noradrenaline infusion, with the dose
ranging from 3-8 µg/kg/hr to maintain a satisfactory
mean arterial pressure. An abdominal ultrasound demon-
strated and simultaneously guided drainage of a purulent
collection lateral to the left kidney. He had been receiving
prophylactic intravenous penicillin in light of his asplenic
state, but at this stage, intravenous piperacillin/tazobac-
tam and gentamicin were commenced in light of the
ultrasound findings. Enterococcus faecalis was subse-
quently isolated from the aspirated pus.
A subsequent Computed Tomography (CT) scan of the
abdomen and pelvis (performed without intravenous
contrast due to marked transient renal impairment)
demonstrated bilateral enlargement and hyperdensity of
the adrenal glands consistent with adrenal haemorrhage
(Figure 1). Serum sodium was 130 mmol/L, potassium
was 5.1 mmol/L and glucose was 3.8 mmol/L. A diagnosis
of adrenal insufficiency was therefore made and 100 mg of
hydrocortisone was administered intravenously. Seven
hours after commencement of steroid therapy the nora-
drenaline infusion was discontinued as the patient’s blood
pressure had stabilised. He was transferred to the ward on
post-operative day ten and the hydrocortisone was
changed to oral administration.
Prior to discharge from hospital, hydrocortisone was
stopped for 24 hours and a cosyntropin stimulation test
was performed using 250 µg of cosyntropin. This
demonstrated an inadequate response to adrenocortico-
tropic hormone (ACTH) - serum cortisol at 30 and 60
minutes post ACTH was 10.2 µg/dl and 10.1 µg/dl
respectively. The patient was discharged from hospital
on a maintenance dose of oral hydrocortisone and was
treated with a palliative course of chemotherapy. A repeat
CT scan of thorax, abdomen and pelvis some five weeks
later (with intravenous contrast, renal function having
returned to normal) demonstrated metastatic lung and
liver lesions and interval liquefaction of the adrenal gland
haemorrhages (Figure 2). He continues to take oral
hydrocortisone, is on lifelong penicillin prophylactically
and remains clinically well at out-patient follow-up six
months later.
Discussion
The adrenal glands are of intrinsic importance in the
physiological response to stress, responsible for main-
tenance of blood pressure and electrolyte homeostasis [2].
In critically ill patients, unrecognised and untreated
adrenal insufficiency is usually fatal [2] and as the
presentation of acute adrenal insufficiency is variable
and non-specific, a high degree of clinical suspicion is
required.
Clinical features associated with adrenal insufficiency
caused by adrenal haemorrhage include pain, fever,
nausea, vomiting, fatigue, weakness, obtundation, anor-
exia, and hypotension. Laboratory features include hypo-
natraemia, hyperkalaemia, uraemia, hypoglycaemia,
eosinophilia and anaemia. The clinical and laboratory
features may or may not all be present, and thus it is
Figure 1. CT scan of the abdomen and pelvis. Arrows
demonstrate bilateral enlargement and hyperdensity of the
adrenal glands consistent with adrenal haemorrhage.
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this diagnosis in patients at risk for developing adrenal
haemorrhage [3,4].
Bilateral adrenal haemorrhage is a rare cause of acute
adrenal failure, generally occurring in hospitalised patients
who are septic, coagulopathic or who have thrombo-
embolic disorders. The post-operative or post-myocardial
infarction states are risk factors. Adrenal haemorrhage
secondary to sepsis most typically occurs in the presence of
meningococcaemia and is referred to as Waterhouse-
Friederichsen Syndrome. There is increasing evidence of
hypothalamic-pituitary-adrenal insufficiency in critically
ill septic patients which appears to result from circulating
suppressive factors released during systemic inflamma-
tion. This is associated with both primary and secondary
adrenal insufficiency [5]. The prevalence of adrenal
insufficiency in septic shock varies but is estimated to
occur in approximately half of all septic shock cases [4,5].
The pathogenesis of adrenal haemorrhage is typically
multifactorial. The adrenal gland receives a rich blood
supply from the aorta and the inferior phrenic and adrenal
arteries, which form a subcapsular plexus. Necrosis and
haemorrhage may occur during hypotension and stress as
a result of ischemia or during adrenal stimulation from
vascular engorgement and stasis [6-8]. Ligation of the right
adrenal vein during orthotopic liver transplantation is
a recognised cause of adrenal infarction leading to
haemorrhage [9].
Platelet aggregation followed by venous thrombosis,
vasoconstriction, disruption of the vascular endothelium
and regional hypotension are major contributors to the
pathogenesis of adrenal haemorrhage, all of which lead to
intramedullary ischaemia. Bleeding ensues with reperfu-
sion of these damaged vessels [10].
The diagnosis of adrenal insufficiency resulting from
adrenal haemorrhage is often overlooked because of the
nonspecific nature of the clinical presentation. Until
recently, most diagnoses of adrenal haemorrhage were
made at postmortem examination. The reported incidence
of adrenal haemorrhage in general hospital autopsy
studies is 0.14% to 1.8% [11].
Adrenal insufficiency may be established in patients with a
random serum cortisol level [4]. This condition can be
excluded if the serum cortisol is >34 mg/dL. Conversely, the
diagnosis is likely if the serum cortisol is <15 mg/dL. After
intravenous administration of 250 mg of cosyntropin, a
serum cortisol value at 30 or 60 minutes later of <14.9 mg/
dL also points towards adrenal insufficiency [12]. Before
testing, dexamethasone can be used as corticosteroid
replacement because it is not measured by the cortisol
assay.
The criteria for biochemical diagnosis of adrenal insuffi-
ciency in the critically ill patient remain unclear and are
controversial. Some critically ill patients produce inap-
propriately low amounts of cortisol in relation to their
needs because of the severity of their disease, even with
apparently normal basal serum cortisol levels, so called
relative adrenal insufficiency [2]. In these patients, a
simultaneous measurement of serum cortisol and cortico-
trophin level is useful. The serum cortisol level will be
inappropriately low in relation to the serum corticotro-
phin level. Of course, while corticotrophin stimulation is
helpful in the diagnosis, it is not practical in patients with
impending or established shock. In practice, a decrease in
inotropic requirement and clinical improvement follow-
ing administration of corticosteroids suggests adrenal
insufficiency.
Ultrasound, CT, and magnetic resonance imaging (MRI)
can all be used to suggest and/or confirm the diagnosis of
adrenal haemorrhage, but CT is probably most useful and
easily performed in critically ill patients. A hyperdense
mass seen on non-intravenous contrast-enhanced CT
scanning with no enhancement after intravenous contrast
or enhancement only in a pattern of a thin peripheral rim
can be valuable in discriminating a haematoma from
adrenal tumours [13].
The treatment of adrenal insufficiency consists of prompt
administration of parenteral hydrocortisone, tapered to
maintenance oral hydrocortisone once the acute illness
resolves [4]. In primary adrenal insufficiency,
Figure 2. Repeat CT scan of thorax, abdomen and pelvis, five
weeks after first scan. Arrows demonstrate interval
liquefaction of the adrenal gland haemorrhages.
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hydrocortisone is <50 mg daily, however in a published
case series, prolonged mineralocorticoid replacement was
usually not required in patients with adrenal insufficiency
due to bilateral adrenal haemorrhage [14].
Conclusion
We report the case of an elderly male patient who had a
colectomy with en-bloc splenectomy for an obstructing
colon carcinoma who developed a purulent abdominal
collection post-operatively. The subsequent septic state
precipitated acute bilateral adrenal haemorrhage with
consequent adrenal insufficiency. CT scanning and bio-
chemical profile including a cosyntropin test confirmed
the diagnosis. Following radiological image-guided drai-
nage of the purulent abdominal collection, aggressive
antibiotic therapy and corticosteroid replacement, the
patient made a good recovery.
Bilateral adrenal haemorrhage is a rare cause of adrenal
insufficiency and typically presents with nonspecific
clinical features. Thus, a high index of clinical suspicion
must be maintained for patients with risk factors. Early
diagnosis and corticosteroid replacement with aggressive
management of the precipitating pathology are essentialto
enable a successful outcome.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AME analysed the patient data, performed a literary review
and completed the first draft of the manuscript. JOL was
the major contributor to the subsequent draft manuscripts
and also reviewed previously published literature on this
topic. RSR examined and interpreted the radiological
findings and wrote the image captions. He also contri-
buted to writing the manuscript. RW supervised theproject
and assisted in writing the manuscript. All authors read
and approved the final manuscript and cared for the
patient at a clinical level during his hospital admission.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
References
1. Tan PL, Moore NR: Spontaneous idiopathic bilateral adrenal
haemorrhage in adults. Clinical Radiology 2003, 58:890-892.
2. Nácul FE, Jardim A, MacCord F, Penido C, Gomes MV: Hemody-
namic instability secondary to adrenal insufficiency in a major
burn patient. Burns 2002, 28:270-272.
3. Cozzolino D, Peerzada J, Heaney JA: Adrenal insufficiency from
bilateral adrenal hemorrhage after total knee replacement
surgery. Urology 1997, 50:125-127.
4. Cooper MS, Stewart PM: Corticosteroid insufficiency in acutely
ill patients. New England Journal of Medicine 2003, 348:727-734.
5. Marik PE, Zaloga GP: Adrenal insufficiency in the critically ill.
A new look to an old problem. Chest 2002, 122:1784-1796.
6. Siu SC, Kitzman DW, Sheedy PF II, Northcutt RC: Adrenal
insufficiency from bilateral adrenal hemorrhage. Mayo Clin
Proc 1990, 65:664-670.
7. Jacobson SA, Blute RD Jr, Green DF, McPhedran P, Weiss RM,
Lytton B: Acute adrenal insufficiency as a complication of
urologic surgery. J Urol 1986, 135:337-340.
8. Miller EH, Woldenberg DH, Gitter RD, Zumoff B: Bilateral adrenal
hemorrhage following surgery. NY State J Med 1986, 86:651-653.
9. Bowen AD, Keslar PJ, Newman B, Hashida Y: Adrenal hemorrhage
after liver transplantation. Radiology 1990, 176:85-88.
10. Lykissas MG, Galanis SH, Borodimos AC, Pakos SG: CT diagnosis of
acute adrenal insufficiency due to bilateral adrenal haemor-
rhage. European Journal of Radiology. Extra, 2006, 57:31-33.
11. Xarli VP, Steele AA, Davis PJ: Adrenal hemorrhage in the adult.
Medicine 1978, 57:211-221.
12. Dorin RI, Qualls CR, Crapo LM: Diagnosis of adrenal insuffi-
ciency. Ann Intern Med 2003, 139:194-204.
13. Hoeffel C, Legmann P, Luton JP, Chapius Y, Fayet-Bonnin P:
Spontaneous unilateral adrenal hemorrhage: computerized
tomography and magnetic resonance imaging findings in
eight cases. J Urol 1995, 154:1647-1651.
14. Jahangir-Hekmat M, Taylor HC, Levin H, Wilbur M, Llerena LA:
Adrenal insufficiency attributable to adrenal hemorrhage:
longterm follow-up with reference to glucocorticoid and
mineralocorticoid function and replacement. Endocr Pract 2004,
10:55-61.
Page 4 of 4
(page number not for citation purposes)
Cases Journal 2009, 2:6894 http://casesjournal.com/casesjournal/article/view/6894
Do you have a case to share?
Submit your case report today
￿ Rapid peer review
￿ Fast publication
￿ PubMed indexing
￿ Inclusion in Cases Database
Any patient, any case, can teach us
something
www.casesnetwork.com